Downregulation of human DAB2IP gene expression in prostate cancer cells results in resistance to ionizing radiation.
DAB2IP (DOC-2/DAB2 interactive protein) is a member of the RAS-GTPase-activating protein family. It is often downregulated in metastatic prostate cancer and has been reported as a possible prognostic marker to predict the risk of aggressive prostate cancer. In this study, we furnish several lines of evidence indicating that metastatic human prostate cancer PC3 cells deficient in DAB2IP (shDAB2IP) exhibit increased clonogenic survival in response to ionizing radiation (IR) compared with control cells expressing an endogenous level of DAB2IP (shVector). Radioresistance was also observed in normal prostate cells that are deficient in DAB2IP. This enhanced resistance to IR in DAB2IP-deficient prostate cancer cells is primarily due to faster DNA double-strand break (DSB) repair kinetics. More than 90% of DSBs were repaired in shDAB2IP cells by 8 hours after 2 Gy radiation, whereas only 60% of DSB repair were completed in shVector cells at the same time. Second, upon irradiation, DAB2IP-deficient cells enforced a robust G(2)-M cell cycle checkpoint compared with control cells. Finally, shDAB2IP cells showed resistance to IR-induced apoptosis that could result from a striking decrease in the expression levels of proapoptotic proteins caspase-3, caspase-8, and caspase-9, and significantly higher levels of antiapoptotic proteins Bcl-2 and STAT3 than those in shVector cells. In summary, DAB2IP plays a significant role in prostate cell survival following IR exposure due to enhanced DSB repair, robust G(2)-M checkpoint control, and resistance to IR-induced apoptosis. Therefore, it is important to identify patients with dysregulated DAB2IP for (a) assessing prostate cancer risk and (b) alternative treatment regimens.